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Quantum spin  oxide systems such as high-T
c



















 are synthesized in the form of single crystals using traveling-solvent-floating-zone method. Detailed equi-








-CuO system is also investigated to elucidate the effect of oxygen nonstoichiometry
on these oxide. Main subjects and techniques are: mechanism of high-T
c
 superconductivity: origin of quantum phase sepa-
ration in strongly correlated electron systems: spin excitations in quantum spin systems: interplay between spin and charge
flow in doped spin system: neutron scattering by using triple-axis as well as time-of flight techniques.
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Upper panel: A contour map of intensity of scattered neutron. Spots
making square lattice are magnetic excitations. Lower panel: The en-
ergy dependence of magnetic excitation (right) and the dipersion devi-
ated from these data (left).














 (x=0.05) which is located near the lower
critical concentration of high-T
c
 superconductivity was
observed up to 300 meV by pulsed neutron scattering ex-
periment. The upper figure is a contour map showing  the
square lattice of inelastic magnetic peaks at ω=60 meV
and T=10 K.
In the energy region below ~50 meV, the magnetic
peak width decreases with increasing energy. On the
other hand, over ~50 meV, it increases with energy, and





 (lower figure). The nearest neighbor interaction
J was evaluated to be 108±6 meV which is slightly




 by applying the 2D antifer-
romagnetic dispersion relation.
The imaginary part of dynamical magnetic suscepti-
bility χ"(ω) decreases monotonically up to ~50 meV
with energy and become almost energy-independent in





mentioned features indicate that it is possible that the
spin fluctuation in the low energy region (<50 meV)
crosses over to that of spin wave-like.















(0<x<2) have been studied mainly from
high temperature X-ray diffraction, thermogravimetric
analysis (TGA), differential thermal analysis (DTA), and
TEM observation. There are two tetragonal T'-type solid



















schematically in Fig. 1. High temperature X-ray diffrac-
tion mesurement of T'
B
 phase reveals phase segregation
into three phases (T'
B
-, T-type, and unknown phase) upon
heating process at around 900oC in O
2
. Surprisingly, in the
cooling process, reformation into original T'
B
 phase oc-
curred at around 200oC. At the same time, a sintered pellet
transforms into fine powder (~10µm) in a few ten sec-
onds. This reaction occured completely reversible upon
cyclic heat treatment. Reversibility of the phenomenon
was also confirmed by TGA and DTA measurement. To
our best of knowledge, these phenomena have not been
reported in high-T
c
 superconductor related cuprates.
Figure 1. A schematic representation of a reversible phase change for
T'
B
 phase.
